NECA-2|27|22HY 7t

NECA-R-23-001-14 (2024. 1.)

o|=7| S B7HE 1A 2024

2| 7t 2| A|2H[MARS 0|£]

NEC/\

NECHEELETY



o\ 7| THE ALY gré

AW =R AR AT Y HAm AR Bt

A7 @‘;‘1"_“%_74_4504 HAEHTLEE EAelE R
% 73

LR

A Y =R Ao R A A7 AR Hol01g

sy

A 3] SHE R A9 w1 AH7ATAHE A+

1. o] RuAL 2R AT ALY A 835t 9= 71&) B}
AFA(NECA-R-23-001)9] Z3tE 1Ayt

2. 0] RiA U&S AR b
T HIEA] SR AL R ATLYA St B A
R M S S8 B Bl d el



QUOFEL(SEEL) corerert i i
OFT| AL OIETBTYTET --vveveeserrimoerssossooessooe ettt |
T SO 1
LI 1
1.1 TTFTHAL OET[ES THQ wrverveesssrrssseressseresssersss s 1

1.2 BUHQ| 5] D BHQYSIY SIBF wvvvvvvvvversssssssssssssssns oo 3

1.3 EIHEM QI SZEGHS OFT[L5 wrerrrerrrrrssresssmsmessissmssseie i 5

1.4 ZLHQ| QUALRIZ R R weeeereeeretsi 8

1.5 AT SBITIRE BITF «vveveereressseresssens s 9

1.8 7|2 QETAIYT} wroeveersrrssrersseensseeis s 10

2 I TFERE] oevesseeee s 11
T S —— 12
1. AEOIE HIHIT EBITIEF croreererreseresserems et 12
1 THQL weoeesseees et 12

1.2 BHAIELED oo 12

1.3 BB ZIAH et 13

T4 EEBHAIT evverseeeseess e 14

1.5 HIEEZUQIE] THT| wrreererressmenssseees e 14

.8 KEELZEES orverveeeseress e mes s 14

1.7 REELBIAD oevesseresseeess e 14

.8 TLZJZSTE T T wovevesssereseeess e 15

s L . RSP RS 15
. TYTFZATP wereeserersereesessssssessssssessassssssssssssssssasssssssssssssssssssasesssssssassssassnsesas 16
T EBIAIT] ZAT oeverseeeeseees s 16
11 SBHAITY THQ wrveverssereseressseresss s 16

1.2 MEHEIE] AL e s 17

1.3 HISEZIQIE] TTFZITh cvvvrrereessermmsseressssins et 21

2 IHTFZATh oevesseeee et 23
21 QERIAL crevrreere s 23

2.2 BTFAL creeereeee e 26

2.3 TT{ASTE T T} covvrrresseene e 31

V. ZIFQOE Gl ZHE orreerresenessssess s s s ss s sasans 39
T ITFTE QOF crvvvevevmveeemesssssssssssossees s 32



VI

’] ’] Ol_l-Il_-iAo‘I ................................................................................................................ 32

1.2 BT et 33
2_ 7245 .......................................................................................................................... 33
J'é!-:l__i_lé_{ ................................................................................................ 35
_I?_E ....................................................................................................... 37
1. QBT A THITFQIRIB] wervververeeeseessee e 37
2. A BB cerrererernen e 38
B ERBHZIAHBIEE cooveeeoee et 39
A HIEZUOIE TT} D RFBZRE QFAL trorvrveessirireisss i 42
B E|ZEMEHEIS] ettt 44



<}

.7 0|= FDA

i
[

9 HE| ZH XX ASE

— — — — — — — — — — —

T~ T~ T~ T — —

T 2.2 Q| FAKF HOIEJH DA rvsevseesreusermseeiserei et

T 2.3 2L FARF HOIEJH O A rvseeseerseemsermseeisereice it

O AEH DI H| J|Z wevveesseessesresssemssee s

o

[}

H242

0
i
1l
oH

d

<

H

o M
N N

X0 ok
wjr Ko
= 0
Ko iioT
o <t
™m ™

<
N

oK
Klo
B0
__OH_
Lo
™

LO
N

oK
Klo
H0
__OH_
©
™

©
N

oK
Klo
H0
__OH_
~
™

oM B H

(@]
[QV]

KIr
Klo
T
70
N

A

™



E i

T2 1.1 MARS EER 7| rreesereesseesssesesss ittt 2
e T B s I = e P 16
SIS 3.2 HIEEZIQIES TDHIL wevvvveresserees s 21
12 3.3 HIE QB0 CHEE TTFZTp QOF +rrvvvvessreeresssssseessissss e 29
T8 3.4 Forest plot: TH7| AFFE(MARS VS, SMT) wrreersseesssssresssssissssiiisciies 27
713 3.5 Forest plot: &7| MNUZ(MARS VS, SIMT) werrrererererrrssssi 28
718! 3.6 Forest plot: H|O[A] MZES(MARS vs, SMT) reevrseessssseesssseesisssisisciies 29

j_ED.I 3.7 Forest p|ot . ?_l-AC‘JI il%(MARS VS. SMT) ............................................................... 30



Qo(22)

B

AL] 7+ XA QHMARS ©]81& 7HEA SAtol A 6] Qe what GHRl AR (Molecular
Absorbents Rec1rcu1at1ng System, RS)E 0] 8s}o] Ze 7719t 25T 97]9] X84 =4
AL R, §E54E ) 2 84 SAEA(YEYoL 5= AASI 7t 7150l A IEE A,
14]0] 7Fs wi7hA] EAte] AEiE i’ﬂ j"\%‘% X771 fI5te] AAlsk= 7]&olth & 71e2 7]

)

zof vlgo] P2 ALGEIRlom, 20199 79 1URE a1 714 Tl QAFY AV} 8] o
T, 5% Bl 1719 Waelgo] ReE BE sl ARFA 90% (-729)% HEH T
ole.

OH% 7142 AEEAAE7HEC] == 20199 AE7HE A198EE of=o] 1AL, ABTt Al & c‘!
Ho| A= 3iF =7]zol s ABFo] 90% A1, B717] SAC & AFSIAtHEASAF

Al A2021-157%, AlFY 2021.06.01.). ¥ AdgFo] AP B71571(59)F L5t 2022@

WREYEHPE Bofl A=A, 20229 A112F Q57|1&4H7H9193)(2022.11.11.)°14 7] 3

7} o] QFA/ E BIHIo] thet BEhA SAHE €lo] W R WIS E 49=Sict 1B

2 2 grloAs AR A= _1 = =3 QAR obdA I gL ElskT A Hrle] &

7 Als= $1ste] B7F JHlolES 5.
Lopay

AL} 7+ A A 8 HIMARS o]-&]of thet b 9 53y B7k= FH0|E AAY e WHo g
YA HE BRI F7HEAS sl A9] It XA 2 H[MARS ©]-8] 37} £943](°]

oh ‘A99h3] 2 2eh) Y] HolE AA stk B9 AHAES THEA SERtollA MARSE ©]

B3 A 7 AR 8L AFH o & bdsta GatARIZIY oI, PGS Ale W S 2
oIHRS, HIMIE AFFE(H71/7871), Hlo|A] AEE, ZIo|A7A] AE, 113 HSOE BIIsHlT

AAA S A A2 Edi= =9 370, =i 571 glojefo]2ofA HAste] 27 A4 %

o A =
A 7120 whet F Ho] AEATT =Ko g Adsly AHsiact Ag E310] ujEd 9y gyl
Cochrane®] Risk of Bias (RoB)E Ar&5}o] T o] HEATT 5 & 02 4d8sto] oJATC|E o|F
Aot Am B4 A7FA BA(quantitative analysis)?] 87153 39 FA & (qualitative review)
24 851t AAR EAvE Aol A £ Grading of Recommendations



NEC 2| 7t XIX|2H[MARS O]

Assessment, Development and Evaluation (GRADE) F< W'H o2 H7lsttt.
Horay

Aol =elgl m2 e et 7] 17} o) 20234 89 9WrHA] FUj-9] Blojello| A HA
sl 2 BrjolAolA 71 AEEo] glo] 7] BAH0190014 HF AR GH) o A9
3] A= 59 BIBIT A G| EUIEEI} Ak, A9 wiEeA A, e
o5, T Folat @ A7Ae] that Hk, Aukwle] thet e, BEEG Aniw, Add 2
3} B3 Jole BE ATolA HEUSIF] He Ao WS BYAS SEsHe T A
o] vhat Brhw A7) AAS FES AT, 58] Aol olR7|715Ale] qu] X|glo] el
of EYgIHo0] £ Aow BTt

orHd

MN

9] 7k AZ LHIMARS ©]810] QFAME Al% Bl P52 olke.o 2 Brtstrt oq%mm
RS Qi A AE] £ 9 Bg4o] teFstel OFF FAe] BFssIom, A8 <
oA AN AL AHow 7|Ese

o

i

_

Al T S 9 o[RS Bt A+ § 410 R, B W F5 FARE o= Ao Q1o
MARS¥ #2222 ¥ (standard medical treatment, SMT)i 7+ 5414 4944
HolA 2E P AHO] sl F o IF o7t BAXMLE FOlSHA] &2 AoRE Hil
(Bafiares et al., 2013; Saliba et al., 2013). E3t thE 2H9] d-4Hassanein et al., 2007;
Heemann et al., 2002)o4 % A4 §-2/d-2 AASHA] ko), A9]H3]ofA= MARS &+ £
2-gof| tisl A& A7 -8 7FsSt oleal Brlskeith

14y
A1) 7k A7 L HMARS ©]-819] FIGE AE(E1/47)), vlol4] HEE, IolA7HA] BE, 7H
HZEo R PRl B ARES BUE ATE F 4HOE, IR uh 7-Usto] Ao FHZEA

(Acute-on-Chronic Liver Failure, ACLF) 3} tjA} A+ict. wekdy Ax ©7] A&l 9
o] MARSZ¥ SMT+# 7o)l BAHC R {23t Aol YPATHrisk ratio, RR 0.85; 95% con-
fidence interval, CI 0.62, 1.16; I’=15%). 7] AF$ES B3 7= F 5SHO R, ACLF 84
o A7 48, ALF 1 oA A-7F 13H0]]lt. 7] AFgEol digt WieHEA 23, MARS-}
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A9 7+ A1 A 2 H[MARS o8]z} &5}
SI7IAFRS (H 1.2), <F 1.2)9}F 2tk
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AR ng@ &5, g2 E= 22yHS #:Jﬁtf;ﬁé EE;'{%; V|5 0| U= SRS Aoz
BE HHE A5 =4 U £24 A HHE I ALSdts HX|
LHRIH S=(endogenous intoxication), & F= SHME7L SHEE= Z4/2H9 7t Zof 2bxt
&5 &1 O HAHOIN 24 L/F= TR ASE SAS
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A 9] 7+ AA LH[MARS 0812 o]dof] Bl Fol(2-842) Y= AROIR L™, 20199 7H 195

Aol 2 187 AA(R-729)7 80 et A 21 EE 90%= A=A itk @9 AR g o]
|55 A= 0] Qs AR Q] -2 thEat At A=A Q] MARS treatment kit B35k APgsHH,
H[-8-2 3,947,9009 0 & ERIFFE-2 50%°]ch

H 1.4 24228 &9 20 - H50 228 2 50 JU7IXES
. == £z B4
M A2 7F XXILH[MARS 0|&]
=10 Extracorporeal Liver Support Therapy Using MARS
Z1. THEZ0 X 2 HA| S0 25t 7|3 gHE20| T2 Y50 M8
2. MEE MARS treatment kit 2 Heparin, EMM(LLTI Hemosol,
Prismasol 8)2 S APY3iCt YR0I0 R TQU=F09 HE7|E 2 W
Off 245t MIEAFRHCEX), S &E0HA| OfLISHTY,
=729 Q7291 7h 7HIE MY Y [FHHERNYUE ZE] 9,220.95
07292 L. QUEE [15H] 1,473.30
EX: AZHHQUZ0IH| (20231 224m)

B 1.5 AZESHHUAETHE DAIYS A

o
- = | A= -7 =
wyzaus | J120) wHEDIZE | 9750 ooz | 3o
oA BHEXE 0A H 2019-1045(2019.6.5.) MUKt 2019-07-01
dHEE) | AQ 7 XX LH[MARS 0|&] 88012 | 90%
SHR|H(PE) | Extracorporeal Liver Support Therapy Using MARS | OHIESHEFE | OtLQ
7HEH SRt S| DOE it U201 TIMEXI(MARS)E 0|8510 &2 37|12t E5= 3719
XY 54 2R 22 554 5) ¥ £8d SH=H(ZL 0 5)2 Mot 7t 71s0] XA
SoEl S|E&[7LE O[MO| 7tSE W7IK] 2tAte] MBS S =2 SAIA7|7| Yot0] HAIE.
== (RMZS5
DHE7 PRSIl S st BiX}, g4 IR Y 7i) SiXL 7H0[AS L 0|47 B, 7 HRlE
SRS
(AR S
A @ SHRQ| HOHO| SHYMIEEIS Salf HMALNS|= 2 MARS flux dialyzer(MARS
membrane) 22 50 711 YHBIC 2 THRITI FAH0| 0] dialyzer| MERRIE wotet
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| OJ5f U= driving force?| 225101 7t SA7} S ENSP| =

0| ARt E 542 8 SAE HASIH F= T4 S5t 7FEEIXIS&
diaflux dialyzer& MBBW 220102 H™E|T MARS membrane©2 EMI S0

@ 0|245t XM S0 251K UEDIKOH0|| Ol TH CIA| K5HE| 1 0]2{3t L2|2 7HEA

=T =
SN EE 10| =7 |5S BE0H &
1. T HEg0 APY 2 A SO0l 23t 71E L EH 20 2 QU 50 XS
P |2 NS vl 9 eonn EAMESEL dero P 10 2
(ﬂljéoTl:rh 29 R 2UF0C 12 S IOl 2ot MISAIN(H) S MESIHX

HEARE, | TNEZ0] K[ 9 HA S0 26l 7= (EZHEAE 1] M2019-1025, 2019.6.5)
Ex1. HZSHEAE 1 BHO]

A

HIL
=

0] =0 2 XA H o]F 3HolH 5 7|&0] AR 20224 71E 7HE AR FA(Q7291) 53,
7HIE A QL RE(Q7290) 163]o]tt.

H 16 24 0|g g

ac 7= 20194 20204 20214 20224
Q7291 AR 4(F) 2 3 5 5
CHEH 4 8Y) 22213 3 3 5 5

Az FA(H) 3,073 3,601 5,012 5079
OIR7I2 AT QIHT, Z7|2 #73 ME1, 272, AE4, 2N
He1
Q7292 W=NEIE) 3 7 8 5
(U UEE) ZA122K(3) 9 18 10 16
D SAHY) 1,001 2,610 1,467 2.403
OIZ7[ AMK O, 828 N23, 2714, N24,37/B,  N27,379
HE1 HE3

EX|: SUASEHO|ETHUAIAR

1.2.2 =9 B A WIS izt

v CPT 315 9 Q8 ARRAES Gsigont, A2 7F A2 23} Bl -2 22 4 gigict
chek, 7|9 7k 217 2e] AHg EHe ©)57]7]9] MARSE 20050e] 1] FDA 51009 31745 ¥ o}
20154 39 0|49, FYTE L AFAH BRel PSR 51902 A3 28w ek

H 1.7 0|2 FDA &{7tAIaH2015.38 H|0|E)

T= LiE
519(f) Code NKL
Device Name Molecular Adsorbent Recirculating System (MARS)
DEvice Regulatory Class Unclassified
Life Sustaing Y
Implant N

ARAZEY A=E =skl e HYUolA= 20239 @A, 5U DRG AlAHlS] P9
“Extrakorporale Leberersatztherapie Leberdialyse (= liver dialysis)] (JHF=: 8-858)" 2 SA|=]



Ql=Ao g FRIE]ILt o]==Y ‘ﬂ’q 24 (Gerrnan statutory sickness)oﬂ o] ¥ 7i Aleko]
0] o) kel
1=

AL FA 7 &2 5=t 714 7H8to] gl AdeiolA 1zkAd] dAsk= 348 7H-H(acute
liver failure, ALF), 71A 9t 7+8310] A oFsiQl acute-onchronic liver failure (ACLF), Z18]11
7] 78] vhg A Q1 vt Aol A Aok THR o &2 LR ETKSarin et al., 2014). A|9] 7t
A X @ H(extracorporeal liver support system)°] -85+ FQ 7F AT ALFQ} ACLFo|H.

4 AL 71 7Hg0] gl 2R g 913t 34 (Acute Liver Failure, ALF) ZHAI2E AR Lojut
S R3] EA AR A8 Hol= Aeko 2 EEXE XYA Q] deto|thBernal and
Wendon, 2013).

4] 7K 0] 71 EA R Q] QQAFEARS. 7EA =T} ol oo} Bhetol), ZHEAL. 7} &4t 9lof e
AY BE 719 7159 Y A HES fEF ARA, AHEA 5 P71 - -A(multi-organ
failure) FEi 2] FHSOE UEIUA AFYES & | =8} 7ol A&
TR o] 919 o] Wo| A= UA|T S5 7Ho] A1 ] 555 -80%°1 o1& H==
EFIITHI A, 2010).
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1.3.1.2 2k ZEEIStOlIN 2] B4 ZHRT(ACLF)

ACLF (acute-on-chronic liver failure):= 4 7HISHS 712 3ERtof| A 7 = T2 7] 7159 34
oSS eiohe SHE Ao = QAR it} ofi= vt g o] A1A15] Qe H]7H A Q] HekE:
Hol|=Z3t 2] ACLF= vt 1P o] Blsl =2 ©7] AFEES UEiiH 23} 82lof| ofsf '] 12
o] IREL FAF 0 & 79X (reversibility)2 2H= Zo] EAOJtHKim TY et al., 2015; Jalan et
al.,2012).

ACLF= 1995401 212 71 o AAIA| A AlAIZ 0= 5] 5 A2lo] ob2] o] =24] F515] ot
ofaJo} B iHF 7F8tS](Asian-Pacific Association for the Study of the Liver, APASL)2] 2]} -0
7¥}s)(European Association for the Study of the Liver, EASL)2] A 9J(EASL Chronic Liver Failure
Consortium, EASL-CLIF)7} 7 A &) ARSHtH5<, 2017). ACLFO] thsl] i E2 02 ARE-El+=
o= vhaat Z



NEC R[2| 7t XIX|QHIMARS 0[]

H 1.8 ACLFe| H9|

&=l R
O[O ZITHEIQLE FIEIEIR] 942 PR 7H 0] QUi SIRIOIN 2 2/ LEAS0) Of3
Z O|LHOf| EHHZO| LhAliSH St 2 271 X0 2 LIEH F= A 7t &AL
APASL (2000) 4% OILHON BHiS0] st 2 5l 811 #4502 LiEH= goued

XA B3 wa2 |>5mg/dL[85umo| /L) &
OD2EEY| $ME(40%)2 ACLFE Holo| I

AASLD-EASL  7|&9| Thd 7t Zato| 59 ofs}, YEtqoz & Al HEE1 0|2 7| BHEQ2 Qs
(2011) INE = MYE S0l ﬁ%*%!

o AV BNY ’HQI‘— CLIF-SOFA E==(3H SOFA &) A

~HEH gy Y28 £X|7F > 12.0 mg/dLe! 42

—AMEN: 3% JY|0LE[H 4K 2.0 > mg/dL = *IEHxﬂ 9 AIE

2= West Haven 250 2 f = Il = IV 7R HHS

-S04 A BEESHHIE) 2 “'/EE 20 109/LY AT 2
—EEM ORI EREEE E S22 Al A

-85 BEX: Pa02/Fi02<200 E= Sp02/Fi02<200

¢ ACLFY MH7|ZE & S8t

27
S
| A

EASL-CLIF -ACLFRE .
APASL (1) &7| 20| :%Xf
(2014) (2) 2% F20tEH 1.5mg D|20|11 7hg LHES0| G T "HIUE" 87| RH(E, 24 81,
25t EE:: sso| ¢ E :1:|_xl_)0| ol BiX}
(3) =3 _:LEIOrEI 2X|7} 1.5mg/dL 03FOI Trl LR 3R}
-ACLF 53

(1) oy AI'=' X BHR}
() zt, 31, =8 E= 39 HY Tt U= FAE Y FOtEH X7t
1.5~1.9mg/dL2! ME*(ﬁx WXl ES& 7t E:|H4"
(3) ¥ F20tE[H £X|7} 1.5~ 9mg/dL.'1| =Y
-ACLF S8 2 : 27X &7| 230| Q= SR 22t
-ACLF S8 3 : 370X &7| 2H0| ! o'i SISt
ACLF, Acute—on—Chronic Liver Failure(2Hy ZHEISO|AM 2] 4 7HEF);
APASL, Asian-Pacific Association for the Study of the Liver, APASL(OFA|O} EfTQF 7H5t3));
AASLD, American Association for the Study of Liver Disease(0|= 75t3]);
EASL, European Association for the Study of the Liver(R& 7+3));
EASL-CLIF, EASL Chronic Liver Failure Consortium(S27tat3| 0t 7R ZHAAA|Y)

- 0
—|>
s
S
rlr
1>
rc
_O'L
Ral
&2
ojo

A1 wHg 7 gke] He A E 18T o 27]0f ACLFE Xestal 48 8913 AlASH 1=
oy BAE A7) 7152 GA1417]= Zlo] A CLF 9] 34 *|=o]t}, ACLF
; 2o 7t " agh A7t Brhs<E, 2017).
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1.3.2.1 Zi0[4

Zrol4](liver transplantation)> 54 7H-A SAFES] AJEE-S TAAZ = = 71 SHAISH X 2 o]
CHMendizabal and Silva, 2016). B4 774 AA|

Zro|A] At & B4 A 0= Qlsf 7hol Al Al SHA= 10% M
UtHGermani et al., 2012). F oA g HAAEE] Aol ©f=H 7ho]4] $EAo] g2
1 84%, 518 75%= At oib4] & 52t 1to 4] fhAte] AE-go] H1E5] =]t Bernal et al.,2013;
Germani et al., 2012).



= 55 HS(HES = g9shy E9MY), B4 E-8 &A
9 =R SN AR oFA] Z9F) So| Ak o g Z8SHHMendizabal and Silva, 2016).

1.3.2.2 M|2| 2 XIX|QH

A2 7+ AR 8 X (extracorporeal liver support)} 7HEA 2o A &7] B-(organ fallure)— [kt
5] A3 @A =R 45 Aok, &44H 9] AdS BT, 3 7159 9l e 71o]4
o] 7Rs8 W7kx] AAFoZ 7 V)5S tiAsl] 3t EHoz Algsks 71&olthBusuttil et al.,

2014). AAH o= 35 7Rstt el 7M1 SR1e] FETE FIA717] §I8f 1] 7is= EEshke
A gRPHE0] /=] o, o] T A9 T ARE {3t A2 e A8 Ad 4 d A AFTE

2lo] g xlo] YrKJalan et al., 2004).

A2} 7+ A& Qo A== 7171 A AR S HjA] 2] ZHNIEE 0]-85h= AAIQ1E 7 AIA] Al
(bioartificial liver support system)¥} 7| Z& ARE-5}A] Q= 915 7F XX A| A8 (artificial liver
support system) 2% A F-2EH A B3 AL ol 218 S A 7 A A 2o AREE=
71719 FFe (R 1.8)3 2k, 45 7 AU AIARIALSS) ZF ol4lo|u 712 & 3185 9igt 7hL
A 5hH YRl tﬂ#ﬂ W 5/d= 75k S1gt B4 0% o] §5H, ALSS= ol S72] H
< AASL BEAS B30 24 RS2 7iAsha hA 2] A8t 1175 &S ek =
THEolF = R H R A| Aotk ALSSO Ao ==1 °“°1LKHF)9]-75?J Zak=u}t WEHPE), —.—X]-
7 A AlAd, Bl STRu Y D FE2HE A AR ARY), oF ERk 2T £4F g4
AIAH] (DPMASYS A2 A& 218 B= HER ﬂ Sh= ‘:]'Ok“}‘ﬂw‘]o AtHMa et al., 2022). =Y
U =0 5A = Sl B9 AF THAIA AL’ 5 MARSE ©l&5h= 7|&o|th.

B 1.9 MQl 2t XXQEH MEE= 717 BF

T= 71714 Xz g2 L MNE R
Hemodialysis Exchanae diffusion across a semipermeable membrane

Continuous convective solute removal across a

semipermeable membrane
e Convection (large molecules) and diffusion (small
ALS based on  Hemodiafiltration (larg ) . (
molecules) removal across a semipermeable membrane

Hemofiltration

Conventional Plalsmapheresis and hig-volume
Extracorporeal  plasmapheresis/plasma Exchange of variable amount of plasma volumes
Procedures  exchange with or without combined or not with hemodiafiltration

hemodiafiltration R _ o _
Dialysis against a combination of charcoal and ion

exchanger _
Removal of protein-bound and water—soluble substances

across a specialized membrane against
albumin—enriched dialysate that recirculates in an

Hemodiabsorption

ALSusing  MARS

albumin intermediate circuit
dialysis SPAD Removal of protein-bound and water—soluble substances
across a membrane against albumin enriched dialysate
FPSA (Prometheus) Hemodiafiltration using albumin dialysate

Human hepato-blastoma cell (C3a cells)

No additional detox devices

Plasma separation, charcoal adsorption, porcine
hepatocytes

Bioartificial ~ ELAD
liver support
systems HepaAssist



NEC R[2| 7t XIX|QHIMARS 0[]

T2 71718 Xz #2] ¥ ME BF
BLSS Porcine hepatocytes
No additional detox devices
MELS Plasma separation then plasma passed through human
hepatocytes
AMC-BAL Porcine hepatocytes

AMC-BAL, Academic medical centre bio-artificial liver; ALS, Artificial Liver Support;

BLSS, Bioartificial liver support system; ELAD, Extracorporeal Liver Assist Device;

FPSA, Fractionated Plasma Seperation and Adsorption; MARS, Molecular Absorbent Recirculating System:;
MELS, Modular extracorporeal liver system; SPAD, Single-Pass Albumin Dialysis

(BX: Aron et al., 2016; Bafiares et al., 2014; #&3 et al. 2011)

1.4 U2 AT=XH

S
U PR EA AEZAY, B 7eS vUE U= 1T = 1AL, 59]9] 20 2+=2019d A2,
20179 82 v]=o] X3S ERlsHt

20194 9] ¥t AHQl 71Eetol 4A3)515]9} 20174 798 75| (European Association for the
Study of the Liver, EASL)9] £ 772 32]9] QUSRI EA R0 =1 Q15 H A Q15 7F 2| A 2 2
N Z AR o] whEto At ARRSE Z(should be used in the context of controlled clinical trials)S
PUSHHEASE 11-1, BLSHF D).

H 1.10 R8s AUTEXRY 2H+E E HISE
1= a8 LiE
| Randomized, controlled trials
-1 Controlled trials without randomization
=DHEE -2 Cohort or case—control analytical studies
-3 Multiple time series, dramatic uncontrolled experiments
Il Opinion of respected authorities, descriptive epidemiology
Strong recommendation: Factor influencing the strength of the recommendation
1 included the quality of the evidence, presumed patient-important outcomes, and
153 cost o
Weaker recommendation: Variability in preferences and values, or more
2 uncertainty: more likely a weak recommendation is warranted. Recommendation is

made with less certainty: higher cost or resource consumption

2017¢0] EHE ul= A57|83] 7lo|=l(American Gastroenterological Association
Institute Guidelines)oll 2, F/3 7+ F51 fERJolA A|Q] 7+ XX 9] A @l A Q] AME-Z
A5kl QIA] 2O H(no recommendation), YAFATL9] WEto Aut ARESHEZonly be used within

the context of a clinical trial) ¥is}al Ut}

AR S AAA TR EFE 2] #iote] PubMed 3 F2olA E 23 7] AAt
A3}, A9 7 AR 2 T A £ 9l HEREA 47t v ERIE I o] F, MARS 71719



H 1.1 48 MAN 200

1 XX}

(@) =7} P I C 0] =8 £ ZAu o A=
MARS 7|7|2t2 H=0=2 Lyt
- MARS 2tz 28 2271(HgH 9,
S3M 10, L0 2, 7|EHT)
& PHLF 2t A5 57H01| CHsh
It 2Met 20y
- PHLF 2tA19] 90Y HES
) o 574 G ZT} 47%
o ngﬁif U o Srimary PHLF 60%,
Sparrelid et NS MARS - 902 MES (I)_I %_F;I:LF ’ secondary PHLF 14%,
(2020) = E e 7 Nz gasy P20.03)
ofm1 o - (Z2) PHLF SXj0IA X7
=TT MARS X|2= QM5 Al=sh
=2 U= ASHY. CoL 4xy
AEe 288 272 MARS
R|ZE PHLF 2tXte] B&H
Ae2 HIg 2= Q2. F7t
M A7t Qo
RCT 10 - MARS X|=z= ALF 2FAOf|A]
He = ALF, ALE _ MESS AL = US
Q015 S acLlF  MARS SMT ung ALF & ACLE_ ACLF simjon Soiei 4%
0|52 201X 43
ALF _ - MARS Xlz&= & Y224, 7+
Vaid . ACLF ;%EEE‘F‘—'* =S S0 Rolet RUE
w12 OF e MARS ST ﬂuoéls RCT 9, nRCT 1 SgOLL YESN= a7t
ute LF c= B
- MARS X|z= B&H X292t
HlW Al $ES0| FEoH
Khuroo  AFRLC|  ALF, = SR %S
(004) oReiop ACLF  MARS SMT ARZE - RCT4RCTZ o sixjoru MARS osie
Holst| fla & HAE RCT
ARE ZotA g
ks Y MRIOIE Q| 7t XXIREHS T S| LIt
- E_LS A== ALF, ACLF
Jl=t SN0 MTES LAA7|D,
’ RCT 25 7HM L ZS SHAIA|Z 2 912
ZHO|Al 713 () =} iN=
Ashamsi. 5y 40 ALR ELS  SMT So17BL _aM9 85 _sigeed oot
(2020) ACLF Zhges | TAOSS BN EEE D
WM, Hxig = HEH0IEZ, U2 Yefeist
AL Hst
- R0 EM 77| 5 MARS A1
774, Prometheus ¢+ 374
SO0 AX|(= gt
e B aa®  orsinl £} ST v 21}
ACLF- Eal""—l' RCT10 = H|3|2H| Ax|= otHO EJL
. chronic . ormL |0t $ LR 2X|= YR EY
Tsipotis oj= decomp Abuin - g 1o SEA - MARS 7, 220N So5HA
(2015) er—sate dialysis 7},\&'5 Prometheus  ZIABIFOLY, QL|0F £%],
- oz kg 3 SEM 2X= S 2 7t X0|7}
d ||Ver A|'o§, T ;I—OI oto
disease otHY =Hl IR oS

- MARS X|&= SMTO]| H|aH
LS I SAHCZ



NEC

2| ZF XIX|QH[MARS 0[g]

1 XX}

(@) =7t P I C 0)

Ao
ra
R
n

EA0Z Qo|5tH 24, ALF
LA} 101 015t E 117}
slolgx| o2

~ ZH0]A] 7F0] CHEH 2B
¢17 811): ACLF CHAf G170

ALF,
ACLF

Zheng =
(2013) ==

ELS

SMT

RCT 19

-A16,B3

- ALF 566,
ACLF 3719

SO B 220 BloH

SAY2Z Rolop g4, ALF
e AFUM = = 2F XH0[7}

LIENLIR| ot

- & 2|8 X[ ALF, ACLF
et AN 25 B w20
Hol SMZHA SAHL=
oot Ha

- MgkIE ekt ALF, ACLF Ty
AFUM 25 F 2 ZE X0t

Stutch-
field =
(2011)

ALF,
ACLF

EER
2|5

Is

ALF,
ACLF

Kjaergard
(2003)

ELS

ELS

SMT

SMT

MIE

HX MIE,

7104 7t
e

RCT 8

- ALF3
(1983),
ACLF 5
(1579)

RCT 12
-A10,B2

QIH| S

- ELS X|E= ALF SHAI0IAM

dEES Yl A2=

LIEFE

- ACLF SIX0ME MEE Staol

247} BOIE|X| %2

- 332 2|2 (Liu et al., 2004)

H7jo} 53t

o O

A, Artificial; ALF, Acute Liver Failure; ACLF, Acute—on-Chronic Liver Failure; B, Bio-artificial; ELS, Extracorporeal
Liver Support System; PHLF, Post-hepatectomy liver failure; SMT, Standard Medical Treatment; SPAD,
Single—Pass Albumin Dialysis; WH grade, West-Haven grade of hepatic encephalopathy

1.6 7I1E Q=718

ol

1.6.1 8= NECA 2|27|&XT7H2020)

r

A2 7 A2 LHIMARS o]-81] tiste] 2019-20204 =71&AH7HE 351, sid H7H A
I £A2 RCT A+ 6HolqIeh v S4EE+= ACLFE 2= §F A7} 5 (Bailares
et al., 2013; Hassanein et al., 2007, Heemann et al., 2002; Mitzner et al., 2000; Sen et al.,
2004), ALFE t/o =2 3t A7} 13H(Saliba et al., 2013)0]tt

PAE F 41 9] AFolA Al T S W o[ dHRG-C 2 HIlsIy, RS 1 S5 H2RE T
2 3ol Qo] T FZ2A FH MARS (standard medical treatment, SMT) 7FHEA1A 89142 A AJgH
AL 2O A - 7HRJo |7t BAIR O 2505 HK] 2 A 02 H A5} ThE 2HoM = BAIH 7232

5

AAMBHA] kot 291 dgjof A= A FA-gof tish HES 23 MARS ¥&l 74182 8 715

10



o]ty b
I ARFE(D]/37), ol
7] A , ]o]4] AEgo] thet v ATk MARSZ SMT 27 EA/H.0 2 §0/8t Xjol7} g
0. e, ZIOLA1HAI9] 8 TR A7 Q91T 214 0] chabolERA 231 AVRS 21
SMT o] #]8] 5o A4 @ 3 S} B Ao et
olAfo] L18-2 Hleko 2 A|eslol Al A9 7F XA ae] shiAa Ao BRd TAL
AoV B} 7 SOl X 25 S1at 84S A[FHe S04 QA ofn)7glo] 112
itz 271550l A EA ool s ) B9 JeHE S8 T2 A 4 A1 BB
Az QPAAL 48 7Mool EEAIR T} U1 A APE 7 5ol 9lo] Emho] Aol glovt
71wl 7o) Qlo] ARk 0 2w} Qs 7145 BAASIT, olo] 20209 A7 O)5 1SR Y
251(2020.07. 10014 TR0 SRtoll A 7+ 1% A AhAde] Akl o2 mavhakelelol Ae) 2+
A8 & AVHALEF FHE Aolshoick

o

=8, ORI AE, 7 =502 BrRieitt. @] /\}UPE

i
AN
St

FE
r l
N
o

o
Fl[‘

1.6.2 &= NICE (2009)

%= The National Institute for Health and Care Excellence (NICE)?4+= 20094 3, 977]&H
7KIP 219)5 AA Extracorporeal albumin dialysis for acute liver failure (IPG316) A3 W35}
o 178e] HlERZA, 171€] RCT, 2712] nRCT, 3719] S|, 1719] SIS vigo=2 5 78982
dAte] 2akE B4 P/ YoM SElE L E Tt Aol A AFY, LA A 5=

ARIE Ealslelal, aadof tisto] HERE A of| A= A9 1 FA 281 #54] A& A8t
309 AA| AFEE0] §oJ3t 2jo)7t gl Ao & B 1519dal, RCT 18#} nRCT 1u4 oM = 7 YEE0
gt Apol7} Gl Harskoith o] 8-2 B2 = NICE A= 378 TR SAtol| A Al3fsh=
A9 YHul EX(extracorporeal albumin dialysis) T&l 7ol weh FQ5t ?l’ 1_/\4—4 FA=ERI=ER|
oy aybgof tigt A9 FH A ZA= d4 A SHAA BETHAJFo = Hdth wEbA
S Al A AR, 52, A R Atol] thigt B4 e sloflAgt AR ojof gh& ARSI

O

%

2. Yt=H

5 B7Ke 4191 2 A7 LMARS 018 arvol o ojpsh 7871E B
_]

] &
DA AU TR A8 STt HH AR A
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1. HHOIE XA Sz

1.1 I

A2 7H AA 8 MARS o181 2] 24 TAE B71617] floto] 20199 S A5 A doflA =345t
A2 7 A1 2 L HIMARS ©181, 9 AAA E o] tigt Jul|o|EE F=3oioitt. AR 9 i
o7 71&AH 193] 9] $918 ol 71E H7K2019) HHES U E 28513k AA717E 7] Bt
AALES 71202 20199 149 195 202349 89 9U7HA| s B2 6ot ApAeh H7pY
2 oot Zom, HE H7PHL 5 7|&9] B7HEAE 1Efslo] A1) 7 A X 8 H[MARS o8], AE7t
A9jUs)(olot ‘AU g gir}) =95 AX st

Aol PICOTS-SDE &Rb& 2% & A1AF A998 =95 AA SPYsIATHE 2.1).

H 2.1 PICOTS-SD A5t W48

TE NETE

Patients (CHed X HEH Bt
Intervention (EXIE) Q| 7t X|X|QH[MARS 0|2]
Comparators (H|uX|28)  HZE X|2¥
- TR MEE: Er7|/7<r7|
- - HlolAI AH
Outcomes (Z1}tH=) g _ 7h0| MUMI g@%
- HE Y HS e HlE
a5 g els
Afil’iﬁ (Xl ol els
Time (%7|7hH X5t of
Setting (M[E) |5t gig
Study designs (37193 2AIHHE H| W JAA[E(randomized controlled trial, RCT)
o 5t 20194 0|5 23 (7] BIIA| 2019.12.17. ZMetR)

12



1.3.1 12

=9] glo]gH|o]A+= Ovid-Medline, Ovid-EMBASE, Ovid-EBM Reviews-Cochrane Central
Register of Controlled Trials ©-8-5to] A|AIA AR A] FQ A0 2 8% = H|o]EfH|o|A
£ ZITHFE 2.2). AMol= Ovid-Medlineol| A ARG HA 1S 7|20 = 7t Xkm- 2] E/of 2A|
57951312 MeSH term, =244}, Atk A 50| A7 |53 246] &5t A12Q1 AMA=r
A HAAT= (F= 3) 0] AATSHAH.

B 2.2 59| HX H|O[EH|0]A

=9 2 M URL &

Ovid MEDLINE(R) In-Process & Other Non-Indexed

Citations and Ovid MEDLINE(R) http://ovidsp.tx.ovid.com

Ovid EMBASE http://ovidsp.tx.ovid.com
Ovid-EBM Reviews — Cochrane Central Register of Controlled Trials http://ovidsp.tx.ovid.com
1.3.2 =4

=4l HlojEfH|o] A= oF o] 371 FARILIE o]-85to] RYTIATHE 2.3).

B 2.3 =W HXt H|O[EH|0]A

U E8 ZMA URL &

KoreaMed http://www.koreamed.org/

O|sk=20|0|E{H|O] A HA(KMBASE) http://kmbase.medric.or.kr/

SHEUIRSEEHEHARISS) http://www.riss.kr/
1.4 24d
RIS A BE B50] e 5 Be) AEATL Edd 0z Sasisich 13 A8 HiA] SHAolA
A=} 222 Ausiol & o] vl gelo] irka weksls B wiAshL, 27 Add-Hi
A TPoA 2204 WA b 0] AELS AEsto] APdo] A5t B Ag7|50] U BER e
AT, o1 A7} U A9 AR 2191 o) AAAXE 0|23k FAHS Fae] Al
2 A 712 (FE 2.4)9F Zt

13



NEC R[2| 7t XIX|QHIMARS 0[]

B 2.4 29| 48 H HiX| 7IE

HO

—— [ S | =<
ME7|Z(inclusion criteria) HiX|7|Z(exclusion criteria)
+ 5BuE Y T
o ARHOl FoH EH*WOH A e « HAUtOHd HEE, letter, comment &)
o AMHO| Felot SIS AT AT o o0l Fol= EMEX| %2 &
o XHGHH| WALt I:'l—’5| A o SMIGIEED YUHRE Y, A= S
o ARMO| oyt ﬁ—_r“‘”ﬂi SalfSt A s E=REHE SV}
« AVHO Holft PENIE SILt Ol B o - 5 SHE 28 (AP} S2ED, B 08 ZIKEE SUs
o

HISYEE I F 5 olge] ATAH SPH 0T AL, AARAA A koS Fo 2yt
7 =

5191, 7 = Aol R Bl A AT = Cochrane«] Risk of BiasE AR89 o]
Ao 7] 7} o]F F7RERI0| glo] B=o| HIEH A = -asHA] it
1.6 XI2F:E

7222 AP e AFa 2 A4S geslo] T o] dAt = o g 2afsly, o)A BaX]|
=

7H I B A7 BlkE B =0jste] Felak ol golglont, 7] Brtol% Aig

1.7 Xt2&hd
AR F4 BX(quantitative analysis)?] 7Fsd 7% ¥4 EA(HEHEA)E FotH, 71
739 AA HE(qualitative review) S 4-851ct

ERAI 0|29 Moz risk ratio (RRZ 51T o] 29 T4IAA B wlel-ol why]
(Mantel-Haenszel method)& ARESH HEF G2 F(random effect model) 2 —.J\qﬁ}?&l:]-

W

HEREA A], o)A (heterogeneity)©l gt T2 -4 A|ZHH 0 2 < T % (forest plot)= &Rlskal
Cochrane Q statistic (p  0.10¥ 495 5412 |94 Beh71&0 & 7H9)} I statisticS AR5}
=4 7+ A o]ddE wsttt

S8 BHS RevMan 5.3 01§3he], 27 &t ol ] SAA RS 04 5ol Tersigi

H Ao A 5t A A1 9 11# Ae] A 52 Grading of Recommendations Assessment,
nd Evaluation (GRADE) <t ¥ 02 B7Isllti 149 5, 2011). o] 22 B
A9 X5 @%S Tt 78 IR et ZASE A L FF A} TEgk

Development a
Setetel gl
ofw| % A X3kt

14



2. #1SE 2

J=7leArg7Ideke £291H0 A& oS dEsie 2 HoE AT & darswS AXBIT
E 25 #1153
A58 4g
e DRSS QN ORI EIRYS 2Pt BEot, 1 9 IS 52 SA02 1tE I
S = = =
B U 4N NE0K 3T 027120 AIRS #1E
WIS QA ORI 2 ap0l 371 U 1 9 WS S2 BEIKO GIAS If YN 4
R7A% HIE  OlLf HR(0l W2t WIIOhyel QAR REH0| Rk 4 0t oY o2 7180 AR X7idt 52 Hst
Mog Hsk
WIS A ORI 23130 37 U 1 9 WIS 52 BEFOE Teekag 1f AL

UM Y A=7|59 AHg= HIGH| 8

Yool Yo ottt by SO ol HEE Jf et RE56I0 =4 Ao HEUAM oiF o
e 27129 80| tiet HUSE 2FY +~ Gls
=ow X 2SE2E ¢YZ2H0| E o=7|20 Uotiks 2 S22 2FH AR SHZX(0f HeiME o9
ot ZER0 7S & US
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(SR e,

oF tE =S 27| A5l =] ARtEolEH|o|AE ARgete] AAE 292 51,7153
z 2o A S5 AME 23405 ATt 1,417H0] A ZPgof] AREEH
=22 4R 9 AR ERlo] a3t 1,379 SE(full texte AESIO,

Studies from databases/regsters (n= 1,715)

3
5
=
§

W

Heferenoes remaoved [n= 234)

W
Studies screened (n=1,417) —3  Studies exchuded [n = 38)
Studies sought for retrieval (n=1,379) Tl SEudies nok retreved n=0)

Studess eacluded (n= 1,.379)
Studies assessed for eligiblity (n = 1,374) =2 FENE Y HYYUT jo=18

= fdad

EEI O AAEY, A, 2 &) =330

S S S A W W= &) - 305)
oL B 0 U B in=15

A0 oS QYT +WHN B2 M =124
ApTE0) F OO FREO OfH AR jn =128

APTI0R FofE EEE B R N2 6|2 X R ey
ApTI08 P oo DAL 0|2 B O neg]

AT Toe PP ENM AES T B BT -1y

W

Shudies inchuded in review (n=0)
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7| W7} olF T g E OYE—Qi %%7]‘01]/\1** ] B7Hd —@LE—'@ Hol tfsf ThA| A ESHI.
Toflxe] & A= 405U3(F7<H
, RCT7} 5] =

°o]% 2013 th+H 3}7]34 RCT °4:rl 2”401 ‘*ﬂiﬂmﬂr ATThe =Y, IHA Oﬂt—ﬁL o EH—,—.—
fHolH, 1H9] A t7to](Hassanein et al., 2007) tl=roflA] Y=t ohgt, <] A= Q1= %]
AUt A7 B, o A7t 5Hel A, @ A7t 1Ho |8l 285 ’Z?%_E-_ A,
ACLFE iAo & 3§t A7} 5H(Baiares et al., 2013; Hassanein et al., 2007; Heemann et al.,
2002; Mitzner et al., 2000; Sen et al., 2004), ALFE A0 & S 57} 1H(Saliba et al., 2013)°]1tt.
AEEF0] UREA E4(F 3. 1), A EAG 3.2), 54 S 3.3) th29] ol A1 0= AAlst
Atk
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A7

i Eaul N - _ -
L% L5 = = o 7 A SLLHAFX Z=XjEH H| 1 =XH{eH =2srieylb, HIH| &

1 RCT  Badares 2013 93  C[®(9)  ACLF (92)529) MARS +SMT  SMT 282, 90 Acadermic, industry
2 RCT Saliba 2013 DA CPIB(16)  ALF (513%9) MARS + SMT  SMT 1802 Academic
3 RCT Hassanein 2007 o= CH7 |1 24(8) ACLF (397/031) MARS + SMT SMT 5, 180¥ Industry
4 RCT Sen 2004 = ool 7|t ACLF (91/%) MARS + SMT SMT In-hospital, 90Y Academic, industry
5 RCT  Heemann 2002 =2 PRI ACF 22/31 5y MARS+SMT  swT 302, 1802 Academic, industry
6 RCT Mitzner 2000 =% C|@Q)  ACLF (g /35) MARS +SMT  SMT 302 Academic, industry

ACLF, Acute—-on-Chronic Liver Failure; ALF, Acute Liver Failure: C, Control; MARS, Molecular Adsorbent Recirculating System; |, Intervention; SMT, Standard Medical Therapy: RCT,

Randomized Controlled Trial

18



H 3.2 MR EY
o gl MELD score CTP score
15X A SLLHAFX P 2= (o] = (]| L}0 9
o Xkt o= TCHAXE L N (1/C) {Ol(mean)  M/F (%) (mean) (mean)
1 Bafiares 2013 ACLF AT SM 7S HI0| A M 179 (90/89) 151.8,C50.0 68.7/31.3 [25.6,C24.1 110.8, C 10.9
ZHAHBV/HCY), &2 54 &
2 Saliba 2013 ALF T{2IAEFS(paracetamol), 102 (53/49) 140.1,C408 43.1/56.9  137.6,C38.0 -
HIO|HA Y 7HE, A7IHARS, o5,
HA =4 S
3 Hassanein 2007 ACLF : R i 70 (39/31) | 49%, C b6* 55.7/44.3 33, C28 [13,C12
Hepatic X 7H3HE el ol 7HAsh A=Y
encephalop ~ ZHEE, HIO|2 AN ZHA(HBV/HCV),
athy in E4Y 7HEHE, AVIHAY
advanced — 7iE/LA ASHENHY, AUS Y
cirrhosis HEHE
Sen 2004 ACLF LIS 7HEE CH 7t 18 9/9) | 45, C 44 72.2/27.8 [16.5,C19.4 [13,C12
5 Heemann 2002 ACLF : LIS 7HEE CH 7t 23 (12/11) | 48, C 57 56.5/43.5 - [11.5%, C12*
Cirrhosis
with
superimpos
ed acute
liver injury
6 Mitzner 2000 ACLF : UFSM S ot CE 2, B 13 (8/5) | 49.6, 38.5/61.5 - [12.5,C12.2
Cirrhosis BY 7iY, HUNEHE7IAHS C43.8
with type OIRtIHEHEHS
|
hepatorenal
syndrome

ACLF, Acute—-on-Chronic Liver Failure; ALF, Acute Liver Failure; C, Control; I, Intervention; CTP, Child—Turcotte-Pugh score; HBV, Hepatitis B Virus; HCV, Hepatitis C Virus; MELD,

Model for End-stage Liver Disease
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H 33 =X EAM
il 1 XXt SHAT ST H| W SXHH S L2 H|1
1 Bafiares 2013 MARS + SMT SMT - X X|=(6-8h/13]) * XN gy O @™ 32|0tEH (1.5 mg/dL,
M AY =0t 1-45| A&, 0|15 35|/ AHKIEE @72 @il’é S2 194 5t&, @ MARS X|2 20|
Shafr L= 219 SO £ 1087HK| X E) Y 2|28 $X|7} ¢4 2 S0t oY H
7&9(7I$ﬂkol 20% Of4 Zt4)
2 Saliba 2013 MARS + SMT SMT - X X|=2(5-8h/13]) * Rz gE
AU SOt 45| A, 0| 2-33]/F AIH(O014 - EY HFE SHA| %S O, prothrombin E=
= R0 BES*0] QUS W7HK]) I1|5éé°—'1%ﬂ9_|ﬂ30% 0l 4
- 24 OZ & 171 0|40 ot 22
« HEHS grade <1
. 7rg5:|o gradeZt 2H7 O|&F 7HM
x| {300 umol/L (17 mg/dL)
3 Hassanein 2007 MARS + SMT SMT - 718X X|2(6h/Y)
- REE AL A 7HgkL|
ST JNE 7| HY Al =
BSIIK| Aatat
4 Sen 2004 MARS + SMT SMT - =N X|=2(8h/Y)
- GRIIZH 7Y SOt 5
5 Heemann 2002 MARS + SMT SMT - 7™ X|2(6h/Y)
- Z|0f 108
6 Mitzner 2000 MARS + SMT SMT - 1&H X|=2(6-8h/Y A He 5.256+3.623 A1
- Z|0f 108

MARS, Molecular Adsorbent Recirculating System; SMT, Standard Medical Therapy
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1.3 HIZEE Y712
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A9) 71 212 LHIMARS 0181 710 25 A1

2] A A, A S, A ol B el th 7k, 27l et w1,
EHRG 202, A9 20 1, S IFsH B BA(@T AR 774 B el
ool S/ 8/ B2H A 5RO WISk, W MEY9IY Jen 1 £ 9 B/l aoF
2 (3932, <33 3.3)0 ANSHET.

W78 AuE A, TR0] g B, g Lo, AT oAt L Aol ot
Aaglo] dhet 71y, EEEa A, Ao 2 B3 GG BE ATl HiEYSEo
A0 W7FEek. FIE, AT Folat L A7) et 71, Antg7ie] et w7 G
@77} 7o) Brhsst, S5 AukEo] 4B A A|E DT L] AuErle] 3
u]214) 942 502 WekElo] BE A70H IERIFol e S0 WG A Adshe
cHE Al thet 7k e Ake AERH 29, BN ATHIE UL Saliba 52013)
of AT 192 A2t o] A7 EolA Ry IR ATHlE A9 Be Aoz il
H1E 2 gIglo] e Ao WSl

o,

7k

ult!

{r

=

L
rlo

ol
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o
T

ol
o

|0
I

]

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel {perfformance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reparting (reporting bias) _

otnervias NI

0% 8% 50% 78%  100%

.Low tisk of bias DUncIearrisk of hias

Bl Hioh risk of bias

J3 3.2 HISEAY T
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2| ZF XIX|QH[MARS 0[g]

NEC

SEIQ 80

rselq Buinodaly Buipodal aalaa)asg

(SEID UaIUIE) BlER SUI0IIN0 ala|duwlaiu)

{SEIq UODalap) JuaWSSassR aLloang Jo Buipulg

(se|q aaueLLouad) [auuosiad pue siuedimped o Guipung
{SEI0 UOM28]as) JUALL|EaIL0 UOREI0| |y

(seIq uogaaas) uoelauafl aauanhbas Wopuey

Banares 2013 . . . . . . .
Hassenein 2007 . '. .' . . . .
Heermann 2002 . . . . . . .

miner2000 |[@) | @ | S | O | O | @

saiba2013 | @D | O (O | O O O @

senzond |6 | @ | O O O OO

ot FrEn 2%

oil Ch
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2. Gtz

2.1. Yy
9] 7+ 2] L H[MARS ©]-81°] gt H7he b

o T é
AR Al 78 P2 1l o|AEkS S AESIgon.
A, 7P i B 23S Selelelt

F310] % 714 ZR0 2 ARSI HA
4 AR AFYE, o)A HEL, 77

ll

A9 7 AIX L MARS ©]-819] P2 Al ¥ T B o JHES 2= IS

2.1.1 Az &8 &E3 2 oldutsS

Ale T THE 9 o AHERSS & 4Ho| A X 15}t Bafiares et al., 2013; Hassanein et al., 2007;
al., 2002; Saliba et al., 2013).

N

Heemann et

3% 79, 3% £ 35N A0 93 WP AL S0 71 eFore A
£ oo st uﬂe} g 19105, 18 RO AT S U ol S

Bafiares 5(2013)2] Aol »‘;—

SMTof| A] Hhgat 2= l'?]]' "]‘_‘/\ =T SAdCE -rr° Zfo ]7} ‘jr—l— HAI5H ‘jr
R0 A AAIGE A2 Q1 F2 <Ti 3.4)9F At
T 3.4 g8z gl o|MHt2S-1 (Baflares et al., 2003)

PNE: MARS SMT pat
Significant bleeding for any source 17.89% (17/95) 9.57% (9/94) 0.145
Variceal bleeding 5.26% (5/95) 5.31% (5/94) 0.892
Bacterial infection 59.3% (32/54) 49.3% (33/67) 0.273
More than on episode of bacterial infection ~ 16.6% (9/54) 19.4% (13/67) 0.62
Bacteremia 26.3% (10/38) 22.5% (9/40) 0.695
Spontaneous Bacterial Peritonitis 23.7% (9/38) 20% (8/40) 0.694
Pneumonia 27% (10/37) 32.5% (13/40) 0.6
Urinary infection 16.2% (6/37) 28.2% (11/39) 0.21
Death related infection 31.3% (10/32) 20.5% (9/44) 0.283
Respiratory failure 9.47% (9/95) 4.44% (4/94) 0.258
Coagulopathy 4.2% (4/95) 0% (0/94) 0.132
Saliba 5(2013)9] A7ollA= MARST I} SMT 719 #2448 9 55 F2h8-2 vlwstglon, nE
C’J’ﬂ*é A FOfA 7 ot 7 2ol 7hEAIA 0 = FOl5HA] gk A 0= BTt oA AR A1

&2 (HE 3.5 2.
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NEC 2| 7t XIX|2H[MARS O]

H 35 &Hz U 0|AHrES-2 (Saliba et al., 2003)

12 PNE: MARS (n=53) SMT (n=49) pat
Neurologic disorders 79.2% (42) 71.4% (35) 0.36
Psychiatric disorders 56.6% (30) 49.0% (24) 0.44
Respiratory disorders 30.2% (16) 24.5% (12) 0.52
Renal disorders 75.5% (40) 85.7% (42) 0.195
Pancreatitis 11.3% (6) 4.1% (2) 0.27
Bleeding manifestations 28.3% (15) 34.7% (17) 0.49
Gastrointestinal bleeding 9.4% (5) 10.2% (5) 1.00
Disseminated intravascular coagulation  5.7% (3) 4.1% (2) 1.00
Abdominal bleeding 9.4% (5) 10.2% (5) 1.00
Other 7.5% (4) 12.2% (6) 0.51
Thrombotic events 13.2% (7) 4.1% (2) 0.165
Vascular graft thrombosis 1.9% (1) 2.0% (1) 1.00
. Thrombotic microangiopathy 3.8% (2) 2.0% (1) 1.00
e Catheter-related venous thrombosis 3.8% (2) 0% (0) 0.50
Phlebitis of the legs 3.8% (2) 0% (0) 0.50
Hematologic disorders
Anemia 84.9% (45) 69.4% (34) 0.062
Leukopenia 1.9% (1) 6.1% (3) 0.35
Thrombopenia 66.0% (35) 55.1% (27) 0.26
Acute graft rejection 17% (9) 20.4% (10) 0.66
Infections
Bacterial 47.2% (25) 36.7% (18) 0.29
Viral 22.6% (12) 14.3% (7) 0.28
Fungal 13.2% (7) 2.0% (1) 0.062
Invasive candidemia 7.5% (4) 0% (0) 0.123
Invasive aspergillosis 5.7% (3) 2.0% (1) 0.62
Life—threatening SAE 32.1% (17) 28.6% (14) NS
SAE that requires hospitalization 79.2% (42) 85.7% (42) NS
SAE that leads to neurologic sequelae 3.8% (2) 4.1% (2) NS
Surgery 3.8% (2) 6.1% (3) NS
Infection 18.9% (10) 16.3% (8) NS
§§9 Cardiovascular 0% (0) 4.1% (2) NS
e Neuropsychiatric 13.2% (7) 12.2% (6) NS
Renal 13.2% (7) 4.1% (2) NS
Respiratory 15.1% (8) 20.4% (10) NS
Thrombosis 3.8% (2) 4.1% (2) NS
Bleeding 13.2% (7) 8.2% (4) NS

MARS, Molecular Adsorbents Recirculating System; NS, Not Significant; SAE, Serious Adverse Events;
SMT, Standard Medical Treatment

Hassanein 5(2007)2] A7-llA= MARST} SMT#o| A B85 55 HAR2-8 A3L7]7H 1-5Y, 6-10
2 11-180¥ = F-E35}o] v|wsHT AT7]7 1-5Y Ato]of ¥hAst %= B2 2 MARSTOIA 51%
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(20/39), SMT= 26% (8/31)0]3]tt. 3id A+717F 5 MARSTEOIA HHAst 55 28 2074 S04
MARS 2| &9} #Helo] & Ao Wty 55 HA-20 29707 A &8 374, A8/ IYsH]
EoPY /43 24, AAAA Hid 1A g1 AS /MY 4S 14 =
170] Sfgalet. o]0 A Y3]oAE 5 AFolA 2] MARS e H2-E2 =8 7153t o2kl
AZ Y} E3oA Ax7|71o whet AAISE FAIZ Q1 BA-8-2 (# 3.6)7} 2t

_

kH
w
()]
ic]
0%
ol
e
o
0z

Ht2-3 (Hassanein et al., 2003)

Day 1-5 Day 6-10 Day 11-180
MARS SMT MARS SMT MARS SMT
Neurological

Hepatic encephalopathy

Coma

Brain edema

Brain bleeding

Gl bleeding 3* 3
Gastrointestinal and hepatic

N RN N N N

—

Nausea, vomiting
Progressive jaundice 1
Progressive ascites

Liver transplant rejection

D= N =N

Liver failure/decompression 1 1 3
Cardiovascular

Hypotension/hemodynamic
instability/shock

3(2%) 2 3
Supraventricular tachycardia 1
Atrial fibrillation 1
Cardiac arrest 1 1
Respiratory
Pulmonary bleeding 1
Pulmonary infection/pneumonia 1 1
Aspiration 1
Respiratory failure 1 1 1
Hematologic
Leukopenia/pancytopenia 1*
Thrombocytopenia 2*
Renal
Progressive renal dysfunction 1
Acute renal failure 1* 1 2 1
Hepatorenal syndrome 1
Systemic

Multi organ failure/sepsis other
than septic shock
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NEC R[2| 7t XIX|QHIMARS 0[]

XE Day 1-5 Day 6-10 Day 11-180
MARS SMT MARS SMT MARS SMT
Catheter related
Arterial _mispuncture/bleeding 3
hypotension
External  bleeding/Hematoma 9

from Catheter insertion
Retroperitoneal bleeding from

accidental  femoral  arterial 1
slicing
- 20 8 7 3 29 24
A SAE G1%)  (26%)  (1%)  (12%)  (97%)  (100%)
MARS 2= SAE 9 0 0

MARS, Molecular Adsorbents Recirculating System; SAE, Serious Adverse Events; SMT, Standard Medical
Treatment
* Possibly related to MARS

Heemann $5(2002)9] ¥7-ol|A= MARSTY} SMTZolA 9] 2282 AESIC). thgt, SMT7oll A=
A T2} 111 S|4 H o154 (hemofiltration)S A1 HE SEA} 4750 4] EhASH &80 tfj5f
BB o7 AASIA. H28 AE A7}, 5 AFolA= MARS J&Ed FRE2 8 7hss olgt
Z2E W FolA A717te] wt AR A1 A Q1 A8 (3 3.7)3 2t

H 3.7 &= 3l 0|AEtE-4 (Heemann et al., 2002)

PNE: MARS (n=12) SMT (n=4)

Deterioration in clinical condition 1 0
Anemia 6 3
Hemorrahge 1 1
Hypotension 0 2
Coagulopathy 3 0
Disorientation during treatment 1 0
Dyspnea 1 0
Arterial punction related to catheter; resolved 1 0
Fever/sepsis possibly related to catheter 2 0
Paraesthesia 1 0

174 671
R|RE OISt M AR WAl 714 (2R} 12Z0IM MARS  (BIXH A0 M HAOITIEN 5

Z 913 A&l) 113] AlR)

MARS, Molecular Adsorbents Recirculating System; SMT, Standard Medical Treatment

2.2. g1t

A9 2 A4 RHIVARS o1-§1] TS AFE(R7)/971), Wlo]4] FE, 10147 B, 14 15
o= grlstsck
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2.2.1 MYE

APFEL & APUE(all-cause mortality)2 QJu|shy, & YQlof| oJst APg-S Eskslgict. Tyt
Bafiares 5(2013)9] oA=& AFgEC] obd B|o|4] &R B3l oL, sig -2 A=y
Al 71524 2R 21 Fof] 71o]41& A|3et S Kearly transplantation)= A7 R A] A 2l5H3.0.H,
AR 710 4] A|PEE MARSTE 2.2% (2/90%), SMTE 3.4% (8/8978) 2.2 2], A MARS A& &
AFGE 23 ol Sig 23 EEIAT.

AREL 3098 71E0 Slo] 309 o) Hel AR A W] AER, 309 ol WA A
7] ATER FHEsto] Brksklth

o

2.21.1 HI|ANBE

) AFFES RS A= F4H 072 ACLF SAF A} 917 4B (Baiiares et al., 2013; Heemann
et al., 2002; Mitzner et al., 2000; Sen et al., 2004)°]91.2H, ALF Sk&} thAt AoA= w7 AFgEo]
oo EarobA] Qkokrt.

7] AFgEC] digh wieRRA] A} MARSTER SMT+ 71l 5414 0 2 -§-0J5 Joj= QI 2 H(RR 0.85;
95% CI 0.62, 1.16), Z3Hel A7 7t o]Z AL WUTHI*=15%).

MARS SMT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random. 95% Cl M-H, Random, 95% CI
1.1.1 ACLF, &
Banares 2013 (1) 35 40 a7 89  50.5% 0.94 [0.65,1.34]
Heemann 2002 (2) 1 12 4 11 2.5% 0148002, 1.08
Mitzner 2000 (3) B a ] 5 33.9% 0.79[0.49, 1.26] -
Sen 2004 (4) a q ] 9 131% 1.00([0.44, 2.29] ,
Subtotal {(95% CI) 119 114 100.0% 0.85[0.62, 1.16] <+
Total events a7 A3

Heterogeneity, Tau®= 0.02; Chi*= 354, df =3 (F=032), F=158%
Test for awerall effect: Z=1.01 {F = 0.31)

1.1.2 ALF,EH

Subtotal {95% Cl) 0 0 Mot estimable
Tatal events 1] 0

Heterageneity: Mot applicable

Test for averall effect; Mot applicahle

Total events a7 a3

Heterogeneity, Tau= 0.02; Chif= 3.54, df= 3 (P= 0.32); F= 15% P TR— ; 1 o

Favours [MARS] Favours [SMT]

Total (95% CI) 119 114 100.0% 0.85 [0.62, 1.16] 7

Testfor overall effect: Z=1.01 (P = 0.31)
Test for subaroup differences: Mot applicable
Footnotes

(1)282; =2HM HIOIY HESE E0TH 2WE T ZEHZH0[Y AP S MARSZE 2.2% (2/90F), SMTZ2 3.4% (3/89F)
(2y30d

(3)30d

(4) In-hospital

T2 3.4 Forest plot: ©7] AFUE(MARS vs. SMT)
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NEC 2| 7t XIX|2H[MARS O]

2212 I NBE

A7) AFFES HAISH A= F 5O & ACLF SR} thAF 271 48 (Bafiares et al., 2013; Hassanein
et al., 2007; Heemann et al., 2002; Sen et al., 2004), ALF &} tjA} A7} 18 (Saliba et al., 2013)°]
At

A7) AFEEC] tigh WieRE A Axl, MARSTEY SMT 7Hol| 412 0 & 59151 2jol= 31212 H(RR 0.89;
95% CI 0.74, 1.08), A7 71 o] AAL IQItHI’=0%).

215}o] G of w2 519+ B4 A7 ACLF EAARR 0.91; 95% CI 0.75, 1.11)7} ALF $E[RR
0.62; 95% CI1 0.28, 1.38) 5|4 A7] AFFE-2 MARST SMT 7Ho]| E412] 0 & §-0]5} 2}o]7}

|t

MARS SMT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H, Random, 95% CI
1.2.2 ACLF, &
Banares 2013 (1) 48 40 51 89 §0.0% 0.93[0.72,1.21]
Hasgsenein 2007 (2) 24 39 22 31 328% 0.90 [0.65, 1.258]
Heemann 2002 (3} B 12 7 11 6.7% 0.79[0.38, 1.62] T
Sen 2004 (4) 5 ] 5 9  81% 1.00[0.44, 2.29] -1
Subtotal (95% CI) 150 140  94.6% 0.91 [0.75, 1.11] *
Total events a4 85

Heterogeneity: Tau®=0.00; Chi*=0.24, df= 3 (P=0.97); F= 0%
Testfor overall effect: £=0.92 (P = 0.36)

1.2.3 ALF, &

Saliba 2013 (5) g a3 12 49 54% 0.62 [0.28,1.38] -
Subtotal (95% CI) 53 49 5.4% 0.62 [0.28, 1.38] ~g-
Total events 2 12

Heterageneity: Mot applicable
Testfor overall effect Z=118 (P =0.24)

Total (95% CI) 203 189 100.0% 0.89 [0.74, 1.08]
Total events 92 97
Heterogeneity: Tau®=0.00; Chi*=1.14,df=4 (P=0.83); F=0% h.DQ Df1 'i 1'0 50'

Testfor overall effect: Z=1.17 (P =0.24)

Testfor subgroup differences: Chi®= 087, df=1 (F = 0.35), F= 0%
Footnotes

(1)902, ==H M HIDIN HESE EOFF20E FHEHZ 014 AIHE: MARSZE 2.2% (2/90F), SMTZ 3.4% (3/89F)
(2) 180

(3)180

(4) 00

(5) 180

Favours [MARS] Favours [SMT]

12 3.5 Forest plot: &7| AFUE(MARS vs. SMT)

2.2.2 HIO]A H=E=

H]o|A] Z G (transplantation-free survival}& B3t A= F 2HO 2 ACLF A} tiAF A7}
1¥H(Bafiares et al., 2013), ALF €&} tj4; A7} 13H(Saliba et al., 2013)°] Tt

H|o] 4] AZ-gof thgt weHEA] Axk MARSTI SMT 7o) £414 0 2 §.0J5} Jo]= gl 2 H(RR
1.10; 95% CI10.92, 1.32), G- 7t o] AA-L IITHI*=0%).
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MARS SMT Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H Random, 95% CI M-H, Random, 95% CI
Banares 2013 (1 47 @0 38 88 20.7% 1.08[0.79,1.52] =
Saliba 2013 (2) 43 53 16 40 TO.3% 1.10[0.89, 1.37] ——

Total (95% Cl) 143 138 100.0% 1.10 [0.92,1.32]
Tatal events a5 74

Heterogeneity: Tau®= 0.00; Chi*= 000, df=1 {F=094); F= 0% Df? D.ISS 1' 172 175

Test for overall effect Z=1.06 (P = 0.29) Favours [SMT] Favours [MARS)
Footnotes

(1y90g

(2)180e

12! 3.6 Forest plot : H[O]&] MZS(MARS vs. SMT)
2.2.3 IO|A7X| W&
ZHo] A 7HR] A&(bridging to liver transplantation) ¥ ZA35 113t A= ERIE ] gt
224 2t895ET

713 =5(hepatic encephalopathy) ¥ 2= S+ 9 1M =5 ol theh 2] 9 Harda]

EEE OYSIUTHE 3.8). olofl 1M HF I k= T HSol A=A 2 e, & 1M
% w9 M7} IAY B ook St A A

P TAE B o= A ©

L)
%
0 M
T
o]:o 2
2l
x0, o
2 %

ol
%)
T

XX} CHXE 2 Al e KB . & £3
@ M ayuzsz  smes IS ESNARIN 4y
Bafiares ACLF Grade 2 040! West Haven the proportion of patients with ~ 28Y
(2013) NI E=E S Criteria a marked reduction of the
degree of HE (from grade II-IV
to grade 0-1)
Hassanein ~ ACLF - Grade 3: Hepatic the number of HE 5
(2007) | 209, C 19¥ Encephalopathy ~ assessments with at least 2
- Grade 4: Scoring grades improvement in HE
199, C 1249 Algorithm from baseline
Sen ACLF - Grade 1: West Haven Patients without improvement ~ 7¢
(2004) 1Y, C 2% Criteria of encephalopathy (defined as
- Grade 2: reduction by >1 grade) over
|48, C 4% the 7-day period
- Grade 3-4:
| 49, C 33
Heemann ACLF - B West Haven Worsening of hepatic 30
(2002) e 0-3) Criteria encephalopathy (Stage 4)
- C: 39U
2 0-2)

ACLF, Acute-on—Chronic Liver Failure; HE, Hepatic Encephalopathy
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7H H5 T 27HE R30S A= ACLF 32} tjA} A 4H(Bafiares et al., 2013; Hassanein et
al., 2007; Heemann et al., 2002; Sen et al., 2004)°]1%12. ™, ALF A} tjA} Ao A= 714 X2
A T Z2TE HalsHA] gttt

ol st WeE4] A3} MARSwEO] SMT=ol| H]8l 7H] ¥5 5g0] 7HAE A7 3-2JsH]
wFT(RR 0.60; 95% CI 0.41, 0.86), G- 7F o] A AL ItHI?=0%).

e

30

MARS SMT Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total \Weight M-H. Random. 95% Cl I-H. Random, 95% CI
1.7.1 ACLF
Banares 2013 (1) g 24 21 34 405% 0.61 [0.34,1.08] —i
Hassenein 2007 (2) 14 39 18 30 46.1% 0.64 [0.38, 1.04]
Heemann 2002 (3) i 12 3 12 1.7% 0.14 [0.01, 2.50]
Sen 2004 {(4) i 9 3 9 1.7% 0.14[0.01,2.42]
Subtotal (95% CI) 84 85 100.0% 0.60 [0.41, 0.86] L
Total events 24 45

Heterogeneity: Tau®=0.00; Chi®=2.21, df= 3 (F=053); F=0%
Testfor overall effect 2= 2.75 (P = 0.006)

1.7.2 ALF

Subtotal (95% CI) 0 0
Total events 0 0
Heterogeneity: Mot applicable

Testfor overall effect Mot applicable

Total (95% CI) 84 85 100.0%
Total events 24 45

Heterogeneity: Tau®=0.00; Chi*= 221, df= 3{P=053); F=0%
Testfor overall effect 2= 2.75 (P = 0.006)

Testfor subgroup differences: Mot applicahle

Footnotes

(1) 282

(2)52

(3) 30

472

J& 3.7 Forest plot :

Hot estimable

0.60 [0.41, 0.86] L
0.01 04 10 100
Favours [MARS] Favours [SMT]

7H9 =IB(MARS vs. SMT)



2.3. 2HZE HIt
7] B7F GAlo] Aapiss 5% 9 GRADE 2A5-E 2= (F 3.9)9F ¢t
T 3.9 Z27Q%UH(evidence profile)
= ot Zx 29
AH S =
gE4 oI uEEAE  wigBg WDy umus smusw sME osz AR 2 S
3 6 Cl)
Mortality — Tt7|
RCT not serious  not serious  not serious serious a none ég/;l/g (54:’?3/151/3 © g;g?i 6) M%SBEGF?ETE CRITICAL
Mortality — Zt7|
5 RCT not serious not serious serious b serious a none a%/é% ?571/1333 © 55’[%?908) @I_G(BJ(\/)VO IMPORTANT
HOJA| MZES
2 RCT not serious  not serious  not serious serious a none (%%/lﬂf) (7543/23% © 55%11032) I\/I%GDBEG;A?E CRITICAL
21y 55
4 RCT not serious not serious not serious serious ¢ none ég/g)i) (ég/goz) © ;Rtg'go%) M%SBEGF?ETE IMPORTANT
N B3 B85 % ojyug
RCT G171 4™ BROM A= A2 2HE 2 000
4 RCT not serious  not serious  not serious serious d serious e O|AtEI 2t i X EOAM 25 &= 2 7t LOW NOT IMPORTANT
SANCZ o5t X0l giCtl E0E

Cl, Confidence Interval; RCT, Randomized Controlled Trial; RR, Risk Ratio

a.
b.
C.
d.
e.
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235 21

Eécl—gh—l_ 0|O-| 1 l::L L_I'i
SO AHA gkt E7| 01311—4*1 188 &
Ki+=71 300F O|2te2 35|JH HE24(optimal |nformat|on size)2 %—’_'.‘—o
S 2115 RCT S+ 40| ZSHE CHAR
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1. QLY Q9%

A9 7+ 1A 2 [MARS &2 7HH RIS tiAF0 2 MARS (Molecular Absorbents Recirculating

System)E °1-&-510] 7t 71'50] 2K SJEE| AL, o]2lo] 71sd w7hA] gAle] AEE o S fAX7]L

A} Aotz 7)ot

g 712 A7 EFAARE7HES] Q=2 20199 AHE7HE A3 ol=o] lar, AHE 7T A1 = AlE o]
Ae oid a7l s Adgo] 90% A1, B7H7] 5SHCRE AHSHATHEAEAE 11A] A

2021-157%, Al 2021.06.01.). o]F- AEFo] A3t H7I571(59)E a1=fste] 2022¢ WET—EL] 5]

A skl A E TR — :Lﬂi_%EWMch— a
2 FES 5] YAPH QP 9 IS SISk AT 1) A AR Sistel W7t e

o

A2] ZF A A 2 HMIMARS 0|81 o] 24l ZAE ¥7Fo17] #1510 2019d t=Ed o)z Aol A <=
A9} 7H AR QRIMARS ©18], o] AlAZ o] tigh Jelo|EE a5t A AE Y ‘ﬂo‘%ﬁ
57| B 7919 3] 9] 51 ol 71& B7KH2019) B T E A-8513ltt. HA717h 7] 3
AMYE 7|20 2 20199 1Y 197H 20231,4 8 9U7HA| i ok FAslo] SEHAIE 1,417H
o] T AEsIA U 230 Felshe w1l glof 23 o= AEE £32 I

olof & 7oA 25 A £330 %L_E 7] ”;‘7}(2019)—4 S A Er’@(i‘ 62 AESI.

—\‘ra rlo rSE

2, I3 AR = 40590l H3SEE ”ﬂii T 7&’5——_1
(Acute-on-Chronic Liver Failure, ACLF) & tjA}0 & st A7} 58, S4 7HEA(Acute Liver
Failure, ALF)E tAC 2 St A7} 1H o 7 30| f-§of w2 519t 4 23S S A AlsH Lt

A9l 7+ A2 S MARS ©1-819] P2 Al T hES R oVRES- = Bl Aokt A4S
AL Sl P/ A ;o] i B Harg o] tefete] A 94dol E7Rs st o, AE oM AlARE

32



¥} #F2] 7 ¥(standard medical treatment, SMT)- 7F SA12 -240-S A A|SE AL 2Ho| A E
QA A Hof| tsf] & o 7 Alo|7t BAIH 02 ROl5A] 9k Ao &2 B st Baflares et al., 2013;
Saliba et al., 2013). E3H o2 2H 2] A Hassanein et al., 2007; Heemann et al., 2002)°4 %=
BAA Fo 2 AAGHA] Bk, A91H3] A= MARS & F2R8o] tis] AE] Axt & 713t

ezoleka BrhsholTh

1.2 5944

A2 7+ XA S HIMARS o]-&19] B3 AFFE(HE7/37]), H|o|A] BEE, Z1o|A7HA] A=, TH HE
o= grlstct.

) AFEFES HEH e E 4 08 WX ACLE 3} oA} fto|Qiet. Hield Axt o) AFdEo]
210 MARST SMT 7t BAIH 0.2 -FoJgt Alo|= ERI=|A] QQlth(risk ratio, RR 0.85; 95% con-
fidence interval, CI 0.62, 1.16; I’=15%).

7] AFES HUSH A= 5H O Z  ACLF S84} g} A7 4, ALF SR} oA 427 1Ho] it
27| AFEEo] tiet WEREA Axl MARST SMT 7o) 54121 0 2 5-0J5t 2joli=31R1%] ] AJTHRR
0.89; 95% CI 0.74, 1.08; 1>=0%).

H]o|A] ZG(transplantation-free survival}& B3t A= F 2HO 2 ACLF A} tjAF A7}
19, ALF @A} tia} A7 1#0] it vlo]4] &0 tfet vleREY A3}, MARSWT} SMT+ 7]l
EAR o =R 8oJ3} Xjo|= &Ql%| | AUTHRR 1.10; 95% CI 0.92, 1.32; 1*=0%).

7ro]A17HA] A&(bridging to liver transplantation) ¢ AYE B 1713 A= ERQIE R Lttt
7Hd w5 (hepatic encephalopathy) & Z3E B 173 A= F 4H O F W5 ACLF 3R} tiAF A+
2, ALF 3} tiA} Aol A 7H W5 SR e 23S HIsHA] gttt 7H] 5o tish WieRE A
A3}, MARSwHo] SMT2ol| H]8) 7+ 5 5ol 7iAE 7 5-skA] BEA(RR 0.60; 95% CI
0.41, 0.86), ZgE AT 7+ o] AL IITHI*=0%).

2.

9] 7k X FIVARS 01 8] 291 UBIoI A 7HH TS ko 2 Al A9 7k 44| L HMARS
olg19] ek Wl mahg ATNE che Tt Zol AAlsHgct,

A)9) 7 212 LHIMARS 01§17 thste] 7] 87k Aol tha Tt e ARG AAIR v} 9lct. Qhage
5§ 7R polul, BEAZHT ]I A] AR 24 5 glo] o] Aol glovt, 74 HF
Aol Qlo] AlRkA 02 A} Gl 71w, A U Evbiol e @A) B A AL B

71 St 7R BAjolA MBS St g4 ATk SHolA ) olej7t glo] A9 7 A7) 2
[MARS 01818 ATHATSF 1-b)ox Aolsisic,

My

=

a9l 7] B7F ol & BEA =R 2] Mobt fivke A, 18 al S4970AEe] B¢ S50t
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3.1 =2| G|O|E{H[0]A
3.1.1 Ovid MEDLINE® 1946~&i7IX| (ZA4L: 2023.8.9.)

a2 o ZH0] R
1 exp Liver Failure/ or liver failure.tw 43.405
2 (acute liver failure).tw 7.758
3 (chronic liver failure).tw 3.159
4 hepatic failure.tw. 9.556
5 exp Hepatic Insufficiency/ 30.422
6 (hepatic insufficienc*).tw. 1.662
ChASR} 7 liver insufficienc*.tw. 853
® 8 (Qecom_pensat* adj3 liver adj3 (disease* or failure or 9148
cirrhosis)).tw.
9 chemical induced liver injur®.tw. 56
10 drug induced liver injur®.tw. 4,059
1 hepatic encephalopathy.tw. 9,379
12 exp Liver Transplantation/ or Liver Transplant*.tw. 85,078
13 exp Liver Diseases/ 628,256
14 OR/1-13 686,953
15 exp Liver, Artificial/ or artificial liver.tw. 1,839
16 albumin dialysis.tw. 360
17 liver support.tw. 1,341
ot A 18 liver assist.tw. 221
SIZ;E 19 molecular adsorbent* recirculating system*.tw. 354
20 molecular adsorbent* recycling system*.tw. 44
21 molecular absorbent* regenerating system*.tw. 1
22 MARS. tw. 8,112
23 OR/15-22 10,666
P&l 24 14 AND 23 2,136
Limit filter
ARG 25 limit 24 to yr="2019 -Current" 275
3.1.2 Ovid—Embase : 1974 to 2023 July 06 (ZA§: 2023.8.9.)
72 o ZAof SIS
1 exp Liver Failure/ or liver failure.tw. 101,746
2 (acute liver failure).tw 13,281
CHALX} 3 (chronic liver failure).tw 6,088
P 4 hepatic failure.tw. 13,669
5 (hepatic insufficienc*).tw. 1,978
6 liver insufficienc*.tw. 1,152




H|Q| Zt X|X|QH[MARS 0|g]

1= it A0 HMEsl
7 ((jecom_pensat* adj3 liver adj3 (disease* or failure or 4.472
cirrhosis)). tw.

8 fulminant hepatic failure.tw. 4,531

9 exp toxic hepatitis/ or drug induced liver injur*.tw. 16,396

10 hepatic encephalopathy.tw. 16,800

11 exp liver Transplantation/ or liver Transplant*.tw. 150,052

12 OR/1-11 243,308

13 exp artificial liver/ or artificial liver.tw. 4,229

14 exp albumin dialysis/ or albumin dialysis.tw. 1,197

15 exp liver support/ or liver support.tw. 15,173

ot A 16 liver assist.tw. 309
SIZ;E 17 molecular adsorbent* recirculating system*.tw. 545
18 molecular adsorbent* recycling system*.tw. 55

19 molecular absorbent* regenerating system*.tw. 1

20 MARS.tw. 8,677

21 OR/12-19 25,802

P&l 11 AND 20 4,170

Limit filter

w5 22 limit 21 to yr="2019 —Current" 1,178

3.1.3 Ovid-EBM Reviews — Cochrane Central Register of Controlled Trials June 2023
(ZM: 2023.8.9.)

1= it A0 HME sl
1 exp Liver Failure/ or liver failure.tw. 2,597
2 (acute liver failure).tw 222
3 (chronic liver failure).tw 394
4 exp Hepatic Insufficiency/ 1,409
5 (hepatic insufficienc*).tw. 140
ChAL} 6 (C?ﬁﬁggwi;jr;jva.t* adj3 liver adj3 (disease* or failure or 288
®) 7 chemical induced liver injur®.tw. 0
8 drug induced liver injur®.tw. 200
9 hepatic encephalopathy.tw. 1,630
10 exp Liver Diseases/ 20,262
11 exp Liver Transplantation/ or Liver Transplant*.tw. 4,817
12 OR/1-11 25,911
13 exp Liver, Artificial/ or artificial liver.tw. 91
14 albumin dialysis.tw. 54
15 liver support.tw. 114
§I?|;|$ 16 liver assist.tw. 26
17 molecular adsorbent* recirculating system*.tw. 45
18 molecular adsorbent* recycling system*.tw.
19 molecular absorbent* regenerating system*.tw.
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72 o M| PR
20 MARS.tw. 504
21 OR/13-20 659
P& 22 12 AND 21 176
Limit filter
A XSt 23 limit 22 to yr="2019 —Current” 28

3.2 =L HIOJEJH[O]A

(H44: 2023. 8.9)

HIO|E{H|o]A  SitH HAlof =8l |2
(('liver failure"[ALL]) OR ("hepatic insufficiency"[ALL])
1 OR ('liver transplantation"[ALL])) AND (("artificial 20
liver"[ALL]) OR ("albumin dialysis"[ALL]) OR (‘liver
support'[ALL]) OR ('liver assist"[ALL]))
KoreaMed ("molecular adsorbent recirculating system"[ALL]) Advanced
OR ("molecular adsorbent recycling system"[ALL]) search
2 " ; 7
OR ("molecular absorbent regenerating
system'[ALL])
3 (("liver"[ALL]) OR (‘hepatic"[ALL])) AND 7
("MARS'TALL])
1 artificial liver 2
2 liver artificial 0
3 albumin dialysis 0
4 liver support 4
| PP 0 Advanced
_ o 5 iver assist h
i e wuf r%a::rc; |
ClIO|E{Hf|o| A 6  molecular adsorbent recirculating system 3 F EEH_oqgl_
KMb. =oe
(KMbase) 7 molecular adsorbent recycling system 0  2019-2024
SULE=F
8 molecular absorbent regenerating system 0
9 liver AND MARS 6
10 A% 7tOR 21Z 7t 3
11 HeIZtOR 2187t 0
1 liver (ANDartificial liver 35
2 liver (AND»albumin dialysis 2
3 liver support (ORY) liver assist 54
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